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(54) METHOD FOR REDUCING DIGITAL IMAGE NOISE BASED ON AREA GROWTH 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and a 
product to remove noise from pixels of a digital image 
channel. 

SOLUTION: This method is provided with a step for 
storing the original value of a noticing pixel and a step to 
decide a variable shaped peripheral area of a cleaning 
pixel, by using values of continuous pixels adjacent to 
the noticing pixel. This method is further provided with a 
step to substitute a pixel value, the noise of which is 
cleaned for the original value of the noticing pixel, by 
equipping it with the peripheral area of the cleaning pixel 
and the noticing pixel value as well. 
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(57) [SIR] 

[mm] f^^jnif-t^/KDti'w^-fx 
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(b) agwt^oii:, mmzmmvt-bjuD 

(c) ?v-->yz>7-b)\,<Dmmm®t&BWb 

* ^ t? 3 i: 4 ft® 1 1 % =r P if BWl f- + 1/ tr £ -fe )i 
-T X£Efc£t * a > tfa-* xd X5 A £ieff-f3 a > 

(b) &3z?*)UDm£mmzmmz?*)\,<Dm 

( C ) ?v-->?v>7-b)KDmm®witmfr&zv 
t-tjKDmtzm^x. &§ tr^i/©;* u pyjimz 

v7£, 

[11*113] ^^^^H^-^^^KDtr^-fe^^t: 30 

( a ) £ 1 tf* -tr;i/©:* ij ->-f-;Ht$iaitt 5 x y » 

Xi^ 

(b) &Bw*ft<Dmtmmt?>mmw-k)i,<Dm 
t, 

(d) 7f->7 (a) ~ (c) *m<D&&BW J k)i 
[0 0 0 1] 



2 

[0 0 0 2] 

[£*©«] ,MXig$T^:JijX/>©£<(i, 

-eta. cnf>©T;i/^'jXAt^<ftii«:©{±, ag 

1 5 e * -b;u©^ D©'J^£l ^gWIi2«$J;: & 5«IS© 

tf-ft&frfcjSffl bfc 9 UTs y-fX£££&^JfMtt, 
-3 £ S y ^ X£ b £ i: §© tf^-fe;ptt©ft^©«$ 
^cdi:t5t)©T-S,S 0 ciffl'J«^ia^li^a s 
ag^H^fc^tcbTiatt?)*!.*,,, zvz^x®; 
4 X&MTft^ "J XATI±7 ^ ;i>*©-!M Xfi@£-e& 

So ij&i^-ir;ni&-r^-<:pj— tKx©^ 
Jiasui tana * 1 1 ^ &i*t- & i „ 

[0 0 0 3] B£if^X©y^X<i«7';i^yXA©0iJ 
& Pa > • y-y • 'J — (Jon SonLee) C J; ») P*-± 
)K Digital Image Smoothing and the Sigma Filter, 
Computer Vision, Graphics, and Image Processing Vo 
1.24, p.255-269 , 2983fc:ie«£*i£r>^ j 

-fXffi«7^;p^T-*^ 0 c©a»fflia*«rto»e^ 

tzbZhZ. R^iftCtt, ^^v7^;p^li^T©ct-5 
[0 0 0 4] 

[»1] qmn = 2 ijaijpij/Zijaij 

I pij-pmn |<=£©B#, aij =1 

I pij-pmn |> £©^, aij =0 

Z Z X- p i M *'C> p mn©Ml <0 © n - * )\,%M t 5 tf ^ 

■fe;i/^^U qmn{iy^XS:^U-->^'Ufch:^'fe;i' 

H (standard deviation) © 2{glz&%.£ix%> 0 
[0 0 0 5] C©i'^V7^;i/^li > ifcS^^XIS^ 

* >> ^ JmStty 4 xx-to z> m-&(Dwmmm<Drz & \z mm 
isixtzbv>xhz> 0 mmzfatftzsjxmit, e^y 
^-**©^sME©H!«i:-raci:cj:oT«aK:«i») 

a^nii^ zQ£>\y*-**mmm.<Dmmzwt%. 

tzztxnfox-%z>o biPU (8^t:3fei©a^h« 

<o*.mm*zmnfp s na 1 1> 5 vha 5 *. 5 

©T-, KKft^h7^f-fr*wr*fHa (highly struc 
tured area) CttttaB*«»1- 5. dC^ffi-etiifff^ 
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[0006] &mm&m. ttzimm^&inm 

#¥^bfrffEK^£*iTL*3©-^ if^i»DX*i 

ho 

[0 0 0 7] x$mm7 4x74)19 <d^o- 

o©0iJli N 7—X (Arce) £v£neo-'J > (HcLoughl 
in) tJcDi^-fr— Theoretical Analysis of the 
Max/Median Filter, IEEE Transactions Accoustical A 
nalysis & Speech Signal; Processing, ASSP-35(l),p. 
60-69, 1987fc:S*fit/**fit7 4 )l>* LTIB«£ 
*ifc<fc©T-&3<, CC^-f^^li, SgBJia^l$£4f@ 
©«&S£ofcSit& -r*b^*¥, S«> 2offl^ 
(diagonal pixels) K#9JU 

6^7=^ 7> (ff5*tfit) V7-b)\<mZ%LiZb£&-oZ 

&mmzttLzm*izWrw.ztiZo ciie>4ii©t^-t: 
;Ht£fl©i*K gfcfit©m>*f £fii*v 4 x* 9 'J -- 

fit/tfffefit?^*^ WT©<fc -5 tcjff 

So 

[00 0 8] 
[«2] 

qij = {Z 1, Z2, Z3, Z4} OtfCt^I 
Zl = {pi,j-w, ...pi,j, ...pi,j+w} ©i£* 
fit 

Z2 = {pi-w,j, ...pi.j, ...pi+w,j} ©cf* 
fit 

Z3 = {pi+w,j-w, ...pi,j, ...pi-w,j+w} ©if* 
fit 

Z4= {pi-w,j-w, ...pi.j, ...pi+w,j+w} ©cf* 
fit 

CCT\ qijliy^X^'J-xV^Lfct^-feJl^ 
U Zl, Z2, Z3, Z4tt4ffl©t:*-lr;Ht£fit£: 
ij*U pi,jttn-#;i>t:£-t:;MI£7jrfo g^fit/4 3 
*fit7^;b*l±#£-fay-f X£<g$f xyj; 

m*&mmmnmi¥\*7 4xzimLtj.^ 0 u*> 

U Z(D74 )l9i£, W&7 4X (spurious noise) © 

<t ? Kftwxmm.7 4 xicfciis < «tg-r5 0 
[0009] 7 4X\t, m^xY^v+^mztLZtji 



(3) 

4 

^mi&MOT-Tl 779 rfc^D^o CtlfciM 

t#*ztnm®z&Zo mxm/^m7 -oi9zm 
znz¥mfammy>7 , )>9-tz>jj&zii. mw 
yy- yvtt^wmtmmm:* W^r-x 4 7 
7 9Y\z>)>tt<tLh<, m; 4 xu>T>y<DMmz-&, 

*Hi* r7^*£8ofc£©i:L-tig!a£ft3 0 
[0 0 1 0] *H^a^5, 6 7 1, 2 6 4<fKli^ 
10 V^-f^^ilSTvfit/^fit^^^^^^Ufe*©* 5 

>nj >?t&mt9*)mfcmtzm7<im/$!km7 

Att*S73l6]^-fe^>h©a51i^L-C, 4ffl«tD# 
V^-«r^p<>h^-r5«f!gSr^tf<to(CbTV^o d© 
T^'JXAii. m©$iSi©t^-fe;i/#£:£<I£*§£© 

(Ci/ y?7^M i:«*fit/**fit7 4)1 ft 

fritzm^o Nffl©^fr?)^nitt:^-fe;u 
ffi£fit£fl<fr£fc-trT, ¥$fit£fr}?U£fK Sfctrftft 
20 cp^fit^rSlofc !5 LT, 7 4 X&9 l ) ——>9'\stz\Z'? 
-fe;MI£?#-5 0 d©T;b=f'JXA©*-i:*5S^I^ 
3i@©£>^£;<7P<-4\ tfcfc>*N m®<D&2, 15 
ffi (orientation) , fat$ l <D&<D^?ixfr%y>7'Lib 
tZZ£Z&Zo 74 frtoyrtyt-tHDyyVhib 
it, WtKrS^-XZfibtl, Qt-DZW-bfrtiLElZ 
J;5*SS<]^t4S^^5 0 ^©ttffiCckixli, 

Y : y9^-y(Dhh7-7-4 7y9 rAMg3££ii3o #H 
1$W^5, 6 7 1, 2 6 4^tC|3«©7'^n'JXA{±, 
30 V-J Xa!%<DjmB7 4X7 4)17 tftmtzz twx- 
15c g^fit/4>*fit7^;v^©,J;o«g73 

faizfimLtz&t&zvvxvy-ytzt, 7 4X*%m. 
lz%ts®m<Dm&s ^©5fta^mcs$u<«:t,«^ 
*->3?©7'-x^ 779 HtfT-tTUiotfv 
^©^5><-^*^ri:{C7>yAict5c:i:-eem 
© y - > im $ n -s © * ^ ± -r 5 © * s « 

[0 0 11] U7" (A. Lev) x y-y#- (S.W.Zucke 
r) , □-■ b*>7-<-;i'K (A.Rosenfield) ICJ;S, »>* 
■V— ^-;i/S^iiXIterative Enhancement of Noisy Ima 
40 ges, IEEETrans. Sysst. Man and Cybern, SCM-7, p.43 
5-441, 1977(C{± > 7 J X&m7fr3 <) XA&=.*Dmm 
£tlTI,>£o Ztlt><D7)l3VXl>,&-'Dtt)X-yi/-te 

ziVX&zmbtitzx-yVWft&t&frLtt^frtm-l 
v *"Cft4 $ ix S o x i; ©HI" S ^ -b MiJMB^ 

(ft4«*anfn) o c©^ *-c^^-fe;i/©^s©iN 

so x.9&i£9lsMKM£tt#* 74 XC&^Ki'-b-'l/fit* 
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MfetZ>(Dlzm^tlZ a -SgCTMl/^UXAIi, 4 
-3©7j|Rl:iUie7-<;i/# (directional gradients filte 
r) s tUt>%, li<Dfr¥tiWL7 4 )\s$t locDSi 
^127^;i/^4:2oo^^E7>f;i/^ (diagonal gra 
dient filter) tfrtmfrtlZ &&!&£ffi<fr£fc-£ 2 ,1 
J; o TS® ^ ^ -b ;i/ fc * ft 5 x t ;b 

(multiplicative model) Tll<fr£fc>£i'u g*|fi<j(C3 
(3x3) #/j^®-c\ *i&$SI£?t£{cfi 
#c»£e7*;i>£is;rr.5i:i,>o#;t#fc^ 0 l*> 

© 1^7 cH-r ztomzm^z mi >j xa 

[0 0 12] 

£^**5©£ttW$re£<,> 0 *§&7-f;i,7-t^x© 

* K5 7^©^7->©y -fX#7 1)-^>7&©B 
^«#t«o #&£[*3^©?^X£5:x7"A{c£x. 

[0 0 l 3] *^©ia<]{i:, B&t^-lr^-^fc:* 

[0 0 14] 

[ss£$&ts£«>©^8] *«wtt, : rvs>)m& 
tr7-fe;Hi(.:g-3t,^ rigtf7-fe;i^»^t.5 7 'j- 
->^^^-fe^©^iHia^§^fiEM^#5C ^(c 

[0 0 15]*^(i, (a) ffigK^-b;i/®*ijs;^ 
;MI£I31t-f S^xyXi;, (b) ?£gt:7-b;i/©<ii: 
BScf i>aiit7-b;i/©tti:*ffl^T^ 7'J-x>7"tr 



7-b;i/©RrSBtt©«2!^§^-r ST^x y 7*i:> 

(c) * i )-->irv9-k)),<Dmmmmtnfo&z\z9 

X£ 7 'J > y u fc k * -fe ^tg 4 ^ y „ 
x*:, *#tT7 ; ^^;ni^+^;i/©tr7-fe;i/A^>''i' 

[0 0 16] M/C^5t7Hr;HiD©a^^ 
[0 0 17] 

[&lU!©&9K0J&flg] 7*y^;i/H<fttt, -flg-fctttti 
so ^©^©x^^B&^^fre^Sti-So «• 
7 f i/*^;i/H^+^;Hitr7-tr;i/©-^7c7l/i'*>t,fl| 
$£ft3„ £fc?7-tr;Mitfct, tr7-b;i/©«j9Jit:^t 

^B&^+^l/j&^&So J E7 7D-A©«^tt, xi' 

*«B5li^-tf^7 (*Bg$8Jgd<| (non recti 1 
inear) ) TlsJ £bmmLTi>®b%}%ZftZztiP 

X* 7 V > V btz 1 7 -b )mx-t >)i?i-)\,<DV>r 

-=>i' , ufct7'fe;m-c»JiiSfu^7 ; j;7;vB«i*B 
X'j^^;i/©t7-fe;ni*-?©^^atxt5<c: 

[0 0 1 8] B2fct, aiK^-fe^t**«*arabfc 
®n©ttltgXD-)/70$^t o t:7-fe;Ui, 2o©jgft 

^f^miii, SIK 7 -tr ;i/©# 'j v ^i/fitiu 



#&32001-143068(P2001-143068A) 



7 

Aht\, &IK7*:i. = al/-*3 0£A#£ft3o £i 

*ft£ft£#, if^*;wuti/^^ l Ofc:;Uj;*ft3o 
[0 0 19] **«B©#HIBBJB-Ctt— 3*fctttiifil 
±©b!£-bMQ.a>'<*A 1 ^i:ft5#> fc/*xtt*fiffc:S 

*;i>ffia^X£^1"&IR4b:£-fe;W7 7'f (&©b! 
*Hr;w*tttflf*7r'f >^ ;next pixel finder) 2 

-*3 OtCA^ft, MHv^aS- ib-*30fct, Z 

•fe ^©naflgcd £ ft 3 /< § fc ©t- & £ frg *> & fflR 
t5o :<DK?tJHi)am iigbr*-fe;i>©JHlS£ 
81 0 BStr RfcEJBtt© j»K k * -fe »©SI£tt-e * 5 o 

[0 0 2 0] «EH-7drJ.^ab-^3 Otfff -5 t:^H»;i/ 

&a& s^fflbr^-b^Ma^^^Ma^ftt^T-^ 
its. £tr*b;i/&a^xJi-o£fcii-?ft&±©b: 
* -fe;bffia^*©&T3^AWc s ft fc^caa^r i: 
&2>o br^-b^ffla/t^o^Ti&ttwwii, *©a5t- 
&(c§l£i^< e^-b;u#7 ; y*;vH^-i'*;b© 
-^Tcri/'f tr^-b;i/©ig#©^C$.53i:^ 
+a = a b-* 3 0 T-Ma^ ft 3 

±TK»7*i = a 3 0 #51La-f5 \£9*)UD1& 

al^-*3 0*»ta*Ta*';-=>y»#©e* 

■fe;b©fitfMaii©fil^?.fF§IIW±{c*# < £<b Lfc 
©&7&##»fc$ftfcfc«»t5i:* ■*9±*>\x± 

vt* i ocff^#£f>ft, mtE&r-kfrwm'izam 

[0021] ^-rcbr^-b^iaa^^ciaawfcs 
agh^^icttt-a^--^^^©^® 
ft*. ^'j-->^tr^-b;i/©/ijais«AJ 

y-fX^'J-x>^jp|84 0^AA$ft, -mx*v 

>y$ftfet:^-fe^©fil*H-*1-5o v-fXtf^'j-^ 
>ySftT»#ftfce*-fe;u©«Hu &Be*-fe;w©* 

•fe;i/ffi* s ff eft^o 3©Ma* s 7 ; > ; ^;ni^5 : -i'^;i/4 1 
©e*Hr;v**TC#UTi*?>jgi/fTfcft3o c©<fc? 

hW&rf-'r^ft^J -f X#f&££ft5 0 

[0022] ss&cfcc, fl4©e**ji4uisi>i© 



(5) 

s^ttagir^i/fcaaucnifr^ *u-->x 

£ ftT J 4 XtfRfrftfc t: t*)im&? 

t>> ff^si^T-, L*»fc-e©^#tt*y 
*;i/H&^**;Hr^i;ftSb:*b;i^ife££ft£i: 

[ o o 2 3 ] 0 3 (±. ei 2 liz*xm<bm6jeierc 
©7;b3'jxA^^Lfe7a-5 L +-hST-*.So ©a 
^x-vxi±, aibri'-fe^^tftas-rsxoy^ i o o*» 

5>SM&3ft«o **W©ffSL^iai©JB*-Ctt, n> 
ta-W^ 'Jrto* l ffm l ?Ut:fei>S«]©b:^-fe;b 

*»6jaa*«tt*4o 7n.^ii ottaaK^-fe*©* 

!o- 'J^^l/igSIBtg-rS^^^X^^-ro Xny£120 
it, ^'J-->yt:^-b;KDqr^ff^©Ji2^*j*S 

-rs^xu/x^^-To cft<±, agt:^-fe;i/Co^tiB 
vuLx^ivt-kfrtLt. agK^-b^Jsa©aasiia 

tiacttBLTt^Sfttr^-b^oiEfctfflv^TffiJft 
•So 7D-^i3 0tt, y-f x#^u-^>X£ft£b: 
^•b;i/©«[^ * V-->?\Z>7-b)\'<Dn!&Bft<Dmm 
»«£S*ftS£e*-fe*©Hfc£Be*-fe;i'fc:o»,vc 
H3^i^ftT^^S^ii:i{p?.^ y-fXfiin^'^^lfflL 
XSf**ffdfflaXxf X*^"fo 7D^14 0ll 
30 agtr^-fe;i/O^Ui/^-;i/©fit§:y 1'X;& J ^ I J-->X 
$ ftfc t:^ -tr;i/©flT-K §mx r » X£^f 0 
»l¥Itt*t^7tiy* l 0 OtlotMU «fL 
^agtr^-b;i/^ffi^ftSo *fMB©ff*Ui^lUfi© 

»aitjtt. «©a i k ^ -fe ;i/ *«ia 1 5 j« ^ y ■« t 

*fc5l3K<e*-bJV#fca3ftSo Xn-y^l0 0, 
1 l 0 , 120, 130, 1 4 o-e^^ftssiiax^^ 

Xtt, *H-^SaiK*-b;i/»^C»LT*t)S$ft 

So *«mi©»*bv>iUi©Ji5J!i-c(ix ^fte.©sa.a^ 

r Xtf V $ )\,m&3- 1 * ^ rt© -f^t © tf Z -fe 

;U{CWLT^?3ig?ftSo 

[0024] #<©piiBftK^-b;naa^x**ia-r4 

c i: tf-e * 5 o *«fH©ff * L l ^K©JB»? i±> la 4 
t^^ftSctot:, *g^rsi(rE?ijLfc8o©b:^b;i/ 
Il/us-lfcLtfflv^o 8ocDtr^-fe;i/5!La^^ 
^ aitT^-fe^tWLT^g^flRlCi&oTEJU^ft 

?>o cotr^-b^jaaM^©^^ ^s^fsi^^^ 
^tUi^ftSo cfte>8o©br^-tr;i/i!ia/^ (PA 

TH) A, B, C, D, E, F, G, HfcftU # 

so br^-fe;i/S!ia>'^T-5aa$fts^-^>M'^b:^-fr;i' 
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si, 2, 2tt.zm?z 0 mtLxm-Jzv. 04 ic 

/n£ftS;i;Uie7-tr;i/{£ga 1 fcttjiS-fS \ft*)im 
ZMMT*3. ^ a b-* 3 O^mirsc ^tcio?* 
*-h-T3o c©e7*;MI£fflgb£g|tch:7-fe;i/^ 

^fia2(Cfi[Bt- S$©tftSo 
[0 0 2 5] §t^t;i/jJll;UH:t:^-lr;WUiK7^ 
ff£«££&»mfcffte>3\ t^-fewxllTfcfrttjl 

T-MS;* fts t * -feJKZ>&ii£{b1- 5 c i: m$ h So 

£0.31^7 a~h£*fc:*|-f S Vt> J e.)Vrt7.VkTm i >f-#, 
Zti?tia.6, b5, c4, d 3 , e3, f3, g4, 

t: * -b t* ^ t # l t k £ -fe ;i// ^ & T£ft& 

£tt;U 04t:^$ti5^t:^jtBtStO-?*5o 
BStifctr^-feM*, aae*-fe;i/©ffiBS:*4 0 Yi; 
gB^ttfetf^-fe^fi, tf*-te;M4ga6, b5, c4, 
d3, e3, f 3, g4, h 4 t&S t^-fe;i/£^u 

[0 0 2 6] *Wfl©SI©£J|©&STtt, 06 (c,t*$ 
jx5ot^CgiJ©-tr>y hfflt^*;i/5fl ! Ji^7#ffloe>ft 
-So Z<D4-o%-by Yt bfcfcr^^l/MS^Txttgt&fe 
*^7«f& (area fill path configuration) i:*fc£ft 

;vffia/^ii-a©Sjt^x rtwzT- » xxm. 

&S8±fctfcg-r5©T, ^7A©;i/-H±£fcl^ tf 

*-tr;i/a3£l«Hi-fSo ^t^AttTfc»*«», 

S K 7 -fe;i/fr 6 Jgf S«fl«±Cffl«t SgiJO-o© t 

^•fe;i/tsyat5o fftobr^-fe^jaa/uB, c, d*> 

ft±fi!J, Tffl9©br*-fe;i/ffig£$g* 3 0 07 

**y-=>*e**;u©gjag«©m*-r. 
wx •* T*frtt% & e 7 * nnm* ixizttLxtt* 

;MftSa8, b7, c2 1, d5TJUfctfc*©"C* 

So 

[0 0 2 7] fftt£4pt;tttift&-ctiU H***K^-b 
^©«D©e*-lr;i/||]fc:¥**r*fls6-j\ tefefctMf 
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10 

X\mi3 1 ti £ggj£ftC£-3 < 7 ^ X 7 -HI/* 
£ftS» ;4X7*;i^©*^-rxfc*awBttiie* 

•tr;i/«LaMx©a^c«c#-r5A s , <t 5 sifter 

[0 0 2 8]*H#^5, 6 7 1, 2 6 4^tCli N 7 
£iBB£ tl£^J3S-fe ry Hcfi^5< 7 -i X7-Ol/*#I3^ 

£tixns 0 £©7;i/=fi;xA©*-i:&s»j|Hj: % ? 
'J-=>yK^-b^©*g»iait:E«**ifc3fl©« 

W±©fl»©Jgtt*7>^AYb-f-53i:t:j;oT, #g 
ttftftS-, 6 7 1, 2 6 : 4;#<0E«C intt, mtitz 

So ^H^^S, 6 7 1, 2 6 4*ffcE«©?j&{±, 

(il^So t^U, C©y'TX7-f;i'^©org-^'f Xi:oJ 
*JKttfctt, xS;*;HI&©t^Hz;MIt»-3^-o>S 

!o [0 0 2 9] 1/7, yy*-, D— e>7^-;i/F4Ji; 
+ -7-;KC^«bfe»XIterativeEnhancement of Nois 
y Images, IEEE Trans. Sysst.Man and Cybern, SCM-7, 
p.435-441, 1977t:IB«LT^^•57';^r^lJXAt,, oj^ 

7)\s3*)xlx&, vt-kKo-mifi, mztitz*. 

« tt-r^T^i¥ffib«:ltn«^^^v> 0 c©^, uxe,© 
7;i/rf'jXAii, tr^-fe;i/ttt{ttfs«»iSpr^TN * 
-f Xtf @^© 7 ^ x 7 ^ i: #x S d i: tfT- § S o 
[0 0 3 0] **W©Jf$ b^HJ(5©BlTli> Suli-T 

;4x?i)-->mn%4ovm^;jx>7V-- 

it, ^ 3 >-v>- V—ifiW-i-frizmitz&ilcM 
gital Image Smoothing and the Sigma Filter, Comput 
er Vision, Graphics, and Image Processing Vol.24, 
« p.255-269, 19831IIB«bT^S^^x'7^;i/^tS-5 
CVCH*. S2lC/^^ilS^tf-T+a*al/-^3 0C 

So ^tc§l§^< tr^-b;i/©tti:?igt:i'-fe;i/©iii:© 
M©M*«l!B<leot>3^$n«^ *lc?|§^<t^-fe 
;i/{±^ 'J-->^K^-fe;i/©^ja^t:^ns*©i: 
^'J-->^H-»^4 0Sffl^T, y-fX^'J- 

- > ^ar#© t: ^ -tr ;Mi#f# e> ns ¥^»«tnn4sff t> 

tlSo ^Sfili^ii, ^W$*lS7^X©^ip(iM©2 
te£S££*lS. IS^WlCli, ±§3©¥iSS(llttJilT© 
0 .tatr^-rcttf-c^So 
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[0 0 3 1] 

[WL3] qmn = Z ija jkp jk/S jka jk 

I pjk-pmn | < = £©En ajk =1 

|pjk-pmn|> e<Dtifs ajk =0 

c z x p jk(± j S @ © b: £ -b ;i/ffla/^ tf>© k # § © *> 

— ^Viz-WH^-t^i/S^U pmn(iffmi;^|nt:{iEl 

ta&i£*-fe;v©<l£;nU qmnli-MXS^'J-^ 

= >*t,fcK*-fe^©fIfck aibr^-b;i/CDfii:, ffe© 

PWHf***'' (ajk*H?nc«u>e*-fe;i/) ©RNC 
[0 0 3 2] 

[ft 4] N = k-2jkajk 

Zo *^©jf $ u^SUfioffJSS-ett, K£H*Ti:l, 

[0033] affl-r^§3i:i±, uMKit 

© ff^T- 7 -f X * >? 'J - n > V b fc £ £ -fe ;b©ffl q mn 

#UT*fc*»£HU e©ffll±pmnt:jiSCT^^5^§ 
T-S>5o **B^©giJ©-o©IUti©^T-tt £©tt©;w 

Ma^n-sBtv pmn©iitt£©ft©;i'^^T'>7 , 7 i -7' 
kizxzj yrirtzb bxm^ft. e<Dm&<Dmw 

1 0 0 3 4 ] » * Lv^njg©^T-ii, v>?*)mm>i 

+ ^;i/©«5#*sffl^t)ll5o 

^©li, ^©ftCttt^fc^x-^tffiqJELfc^frfe 

t-*4c ui^Js©^T-ffl^e>nss'j©— o©^ 



i2 

LTg*l 5ffl©t^-fe;i/#flH^ix£ 0 

[0 0 3 5] V-<D*str?7 4 )i9£isltz\z9-k)\,& 
#ir*\ aa^tt»fl.*4*©nyy*ttft*WCtt, 
WT©<t a t^-TC i: #f * &• 

[0 0 3 6] 

[ft 5] qmn = Sijaijpij/Zijaij 
I pij-pmn I < = £©B#, aij =1 
|pij-pmn|> £©B# N aij =0 

zzXs pij«^- , J^^-;i'tr^-b;i'piiin©)it)©^gi5^ 

[0037] *«w©aia©mt©«»Tjtt, y ^ 
i ;-->^tfgH4 0T-f#f.ti5y^rx^'j-->^ 

z>o zonw&mxit, vHzL^mm<DBmxm^c>ti 
[0038] 3>v3.—?wmfrthL-5imte 

BtB«E*±k:E**ix43>Ka-*rDy7A©JB-c 

faiths ^vyA^^-fexy^'j^si^tBu 

3 >t^a-^7D^7A4I3ti1- 5©^ SfflT-§5*© 
[0ffi©ffi#«:i5ira] 

[SI] **iH©ffSU^II»©^«©afflfr&»4 
[02] -/-f X*«fiitUfc^^;UBMft*»***IB* 

[S3] S2©$aat^T*fT^ci:* J t-§57';i'3- 

[S4] **H^T-fflV>f>n5*g^(q]/^«fig©E-C- 

[S5] **«i©ai©iiis©»tt-efflv^n4fR*3(E 
[S6] *«w©Ht:*j©im©}B»-cffl^6n5ia 

[07 ] **9i©gU©||l6©«!|l©a[ffl*e.»*3 i: 

A^T-t^s f >j-=>yK^-b^©Ha»a©Rr«jBtt 
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